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1. Differentiate with respect to x, (x + 2)e3x.
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2. (a) On the same axes, sketch the lines with equations x = 6, y = 3x and y = 15 – 2x.
(3)

(b) Show, by shading, the region for which x 6, y 3x and y 15 – 2x.
(1)
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3. Find the coordinates of the points of intersection of the curve with equation
y = 3x2 – 4x + 2 and the line with equation 7x + y = 8.
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4. Oil drips from a leaking pipe and forms a circular pool on horizontal ground.  The area of
the pool is increasing at a constant rate of 30 cm2/s.  Find, to 2 significant figures, the rate
of increase of the radius when the area of the pool is 40 cm2.
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5. (a) Find, in terms of n,  .

(3)

(b) Hence, or otherwise, evaluate  .

(3)

Given that  ,

(c) find the value of n.
(3)
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Question 5 continued
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6. A particle P moves in a straight line such that at time t seconds its displacement, s metres,
from a fixed point O on the line is given by

s = t3 – 7t2 + 10t,  t 0.

(a) Find the values of t (t > 0) at which P passes through O.
(3)

(b) Find the speed of P each time it passes through O.
(4)

(c) Find the greatest speed of P in the interval 0 t 5.
(5)
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Question 6 continued
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7. Figure 1

Figure 1 shows a closed rectangular box of height h cm.  The width of the box is 2w cm
and the length is 5w cm.  The volume of the box is 540 cm3 and the total external surface
area of the box is A cm2.

(a) Show that  .

(4)

(b) Find, to 3 significant figures, the value of w for which  .

(3)

(c) Prove that the value of w obtained in part (b) gives a minimum value for A.
(4)

(d) Find, to the nearest whole number, the minimum value of A.
(2)
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Question 7 continued
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Question 7 continued

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

________________________________________________________________________________________________________________________________

*N24458A01228*



Leave
blank

13

Question 7 continued
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8. cos(A + B)≡ cos A cos B – sin A sin B.

f(θ ) = 5 cos θ – 12 sin θ.

Given that f(θ ) = p cos(θ +α),  p > 0,  0 < α < ,

(a) (i) show that  p = 13,

(ii) find, in radians to 3 significant figures, the value of α.
(5)

(b) Hence solve, to 2 significant figures, for 0 θ < 2π,  5 cos θ – 12 sin θ = 9.
(4)

(c) Evaluate  ,  giving your answer in the form c + d√3, where c and d are
rational numbers.

(5)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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9. (a) Expand  in ascending powers of x up to and including the term in x3,
simplifying each term as far as possible.

(4)

(b) By substituting  into your expansion, obtain an approximation, to 2 decimal
places, for 3√13.

(4)

(c) Calculate the percentage error, to 2 significant figures, in the approximation obtained
in part (b).

(2)

Given that  

(d) find the exact values of a, b and c.
(6)
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Question 9 continued
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Question 9 continued
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Question 9 continued
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10. A curve has equation  .

(a) Write down an equation of the asymptote to the curve which is parallel to the y-axis.
(1)

(b) Find the coordinates of the stationary points on the curve.
(6)

(c) Sketch the curve, showing the asymptote parallel to the y-axis and the coordinates of
the stationary points.

(3)

The curve crosses the y-axis at the point A.

(d) Find an equation for the tangent to the curve at A.
(3)

(e) Find an equation for the normal to the curve at A.
(2)

(f) Find the area enclosed by the tangent at A, the normal at A and the x-axis.
(3)
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Question 10 continued
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Question 10 continued
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Question 10 continued
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